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The  projects  here  reported  .represent  part  of  an  overall  program  designed  to 
change  Culex  tarsalis  genetically  to  inhibit  its  propagation  in  nature,  and  to 
render  it  less  effective  as  a vector  of  disease. 

A resume  of  progress  for  the  year  1977-78  is  as  follows?' 

The  number  of  maintained  strains  for  genetic  studies  was  increased^ 

S'.  Multiple-marker  strains  for  genetic  studies  and  identification  of 
translocations  increased  to  8.  Three  new  mutants  were  isolated, 

^(J.  Among ^the^^transJLocati^n  strains  that  show  promise  are:  ? .qex-l 
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3 autosomal.  Two  sox-linked  are  multiples,  involving  all  chromo- 
somes. Two  autosomes  are  ii  homozygous  condition. 

A sex-linked  multiple  translocation  strain  was  studied  for  competitive- 
ness in  laboratory  and  large-outdoor  cages. 

A new  method  for  isolating  hoterozygotes  and  homozygotes  was  devised. 

A pilot  release  study  was  carried  out  at  isolated  sites  in  Kern  County. 

Population  dynamics  studies  on  native  and  release  immatures  were 
completed. 

Mark-release-recapture  studies  were  carried  on  throughout  the  spring 
and  summer. 

Computer  models  were  used  to  detennine  number  of  males  to  be  released 
this  spring  in  2nd  pilot  study.  »t. 

A mass-production  program  successfully  produced  84,000  males  over  a 
pre-determined  time  pe^j'iod. ' Ap'other  for  this  year's  release  is 
^-underway. 


K.  In  vector  competence  studies,  a refractory  strain  was  successfully 
selected.  Genetic  studies  determined  that  susceptibility  to  WEE 
^ virus  was  dominant  and  controlled  by  more  than  1 gene.  •. 
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Aimual  Pro^’.rt' ss  Ropoi't  - I977-7H 


IiU  roduct  Lull 

(Since  we  luivo  boon  I'oquent.ed  to  submit  tito  annunl  pi’op.ress  foport  to  coin- 
cide with  tho  submission  ot  ttio  proiwsal  for  contract  roni-wal  , and  our  last 
Annual  Proftross  Report  was  submitted  in  May,  1977,  tliis  Annu.il  Propi'oss 
Ri'port  covei's  approximately  8 months  oP  research.  ) 

Ol>iectives  durinp,  the  8-montlis  time  period  were  to  pursue  tlie  ultimate  p.i'.ils 
expressed  in  the  title  of  tlie  project . More  spec  i f ic.il  ly  , ftu’  prim.n-y  etfoi’ts 
were  to  develop  penet  ic  systems  which  whi'n  introduced  into  .i  n.itivi>  popula- 
tion of  ^uj^e2<  tai's.il  is  would  contribute  to  the  solf-di'suniet  ion  oi  the  popu- 
laf  ion  and/or  place  chai'acti'r  ist  ics  in  the  population  which  would  either  act 
as  autociil.il  time-bombs  or  m.ike  the  population  less  noxious. 

Ttic  relev. inoe  of  p.eitetic  control  researcli  lii'S  in  the  lollowinp,  l.icts;  1) 
increasingly  consti'ained  l.iws  have  nil  but  banneil  some  of  the  es.t.iM  ished 
pesticidt's,  and  the  use  of  others  is  severely  I’estrieted;  /I  the  development 
of  iii'w  chemical  apents  is  hecomiiii;  more  and  moix'  difticult  and  expt'iisivi' 
under  the  now  regulatory  r<'p.imes;  3)  "natur.il"  pest  control  mech.inisms  ofti-n 
ai'e  disrupted  by  the  use  of  chemicals,  especially  when  pi'cd.itors  as  well  as 
t.iiv.et  veot  ors  and  p('st  s .ii'c  killed;  't ) the  pi'iiet  ic  or  <iutocid.il  .ippro.ich 
offers  a hiphly  species-specific  means  of  mosquito  conti'ol. 

The  8 major  catep.ories  of  our  rt'seat'ch  are  dt'sci'ibed  below: 

A.  l..ibor.itory  Colon  i<'s , Cenei  ic  8 1 r.i  i ti:- , .inJ  H.i.s  ic  Genet  ic  Gl  uilies 

The  number  of  wild-type  l.ibot'.itorv  colonies  m.iii\f .liiu-d  tiu'  sj'ecific 
purposes  is  9;  another  strain,  I'erkeley,  is  .i  compc':;  i 1 1’  s.ti'.iin  which 
holds  Slime  i’enotype  of  si'Vi'i'.il  C.ililorni.i  n.it  ive  lines  (T.ible  1). 

Gi'Veii  addition.il  peopi'aphic  sti’ains  h.ive  been  lield  lot'  sevei'al  p.ener- 
at  ions  to  ohsi't’ve  penef  ic  v.ii' i.ihi  1 i t y . A tot.il  of  IS  sinpU'  mut.i- 
tion  lines  .\re  maintained  (T.ihle  , .uid  t lu’se  include  s new  mut.itii’u 
stocks  (ebony,  jvibled,  divided  eye,  .ind  melonotic).  The  new  mutations 
are  described  below. 

Mill  t iple-m.irket'  mut.it  ion  lines  h.ive  been  inci'e.ised  to  8 tT.ible 
.ind  3 .iildition.il  ones  ai'e  currently  beinp,  const  I’uet  ed . 

With  retei'ence  to  the  new  mut.iiits,  ebony  (^)  w.is  shown  to  be  sex- 
linked.  I.iki'  eh.ir  it  h.is  complete  bl.ick  lep.s  .itid  .intenn.ic;  however 
the  sc.iles  Ih.it  are  not  bl.ick,  .is  on  the  .ibdomen,  .u'e  pr.iv  in  color 
iMther  f h.in  while.  The  isol.ite  w.is  m.ide  from  .in  i I'r.id  i .it  ed  line. 
Melonotic  ( m«'  1 ) , .i  spout. ineous  mut.int,  shows  no  eviilence  of  beinp, 

, sex-linke<l;  pre  1 ini i n.iry  eviih’tice  pl.ici’S  if  on  Iho  .second  ) inkap.e 

proup  with  bl.ickeye  (hie).  Anotlier  uewly-louiul  mut.int,  |’,.ible.l  (p.d'l, 
is  .iUtosom.il  like  me  1 ; preliminai'y  eviilence  links  it  to  c.irmiiu'  (I'.if) 
which  is  1 ink.ipe  proup  III.  The  l.itter  ? .iutosom.il  mut.itions  will 
provide  I'aw  matejnal  to  construct  a larpe  number  of  add i t ion.il 
multiple-m.irker  lines,  .ind  t lu'se  will  be  added  to  the  currt'nt  7 sex- 
linkf'd  mut. lilts  on  linkape  p.txnifi  I and  ‘t  .lut os.om.!  1 mui.int:;  on  the 
other  .'  link.ipe  proups.  The  most  recently  discovei'e.l  mut.it  ion, 
dividt'd  eye  (do),  appo.irs  to  bo  .lutosomal;  howover,  we  h.ive  not 


lU't  I'l'iniuod  its  liiikaiv'  «vU»t  ionship. 


Wot'k  was  also  ilono  to  oonsli'iiot  linos  with  at  loast  '2  ot  tlio  sox- 
1 iiikoii  mutations.  Those  linos  with  sox  as  tlio  thii'd  niarkor  will 
then  bo  ns.oJ  to  identify  the  position  of  spocit  ic  mutations  and 
ili  stances  hot  wood  tlu'm. 

Mutatii'iis  .uni  mat'kor-  stocks  aiv  os.sontial  to  out'  wonk  lot'  various 
t't'ar.ons:  they  ai’i'  in'cossary  tools  tor  undorstainl  inp,  tin*  basic  poit- 
«'t  ics  of  the  species,  they  havt-  application  in  the  study  of  chromo- 
some m.ippinp,  tht>y  servo  to  p,«'not  icii  I ly  identify  the  position  of 
tile  chtx'mosome  in  terchanpos  ( t I'ans  locat  ions  ) , and  can  bo  used  as 
possible  tracei'  stocks  tor  tiold  experiments. 

H.  Iso  Lit  ion  of  Interchanpo  ConipL'xes 

The  most  impoi'tant  advance  mavlo  in  the  area  ol  isolat  inp  potential 
autocivlal  r.ysteni;;  was  tin'  development  ot  a new  r.ystom  by  which  new 
het ero/vpons  and  honxT.’.vpous  t r.i ns  locat  ii'ns  couUl  be  ivlt'ntiliod  more 
ri!  i i'  In  the  classical  pseudol  inkapo  method,  a het  eix'.’.vpous 
t rails  1 o.  a f ion  is  indin-ed  in  a wild  typt'  tunmarked  phenot  vpic.il  ly  1 by 
ionininp  ravli.ition  and  recovered  by  crossinp  poti'iitial  t t'anslocat  ion- 
carryinp  males  with  a multiple  marki'r  liiu'.  The  1'^  at'e  backcrossed 
to  observt'  propeny.  To  obtain  translocation  homocypot es , the  iso- 
lated het  etMsypotes  ar»'  inbred  and  t tu'  result. int  pt'openy  .irt'  of  1 
kinds:  t ransloc.it  ion  homoy.yp'ot  <'S  , het  erosvpol  os  (wild  I'henot  ypos  1 
.ind  noi'm.ils  Imut.int  phenotypesl.  from  this  mixture  of  tu'moc.vpot os 
.in.l  hot  ero.-.vpot  i's , p.iirs  .irt'  selected  to  st.irt  individu.ii  linos. 

Those  which  slu'W  no  mut.int  pix'peny  tiir  penor.it  ions  are  tested  to 
Vt'fily  th.it  t lu'v  ,ire  iiuli'Ovl  t r.ins  loc.it  ion  homo-.'.ypot  e lines  (I'ipure 

n. 

I'v  tin'  use  ot  this  st.ind.ird  method  .i  pure  breedinp  hoiiU'.'.vpot  e line 
ot  .in  .ml  OSOIII.1 1 I r.iii.i  lo.'.it  L.'ii  w.is  es I -.ib  1 islied  in  the  ?l:;t  penorat  ion 
• it  ter  irr.id  i.it  ion.  t'.re.it  vlit  1 icul  t ies  were  expot'i  enoed , most  ot 
which  wi't'i'  nltim.itely  rel.ite.l  to  the  in.ibility  to  distinpuish  homo- 
.:yp,otos  t rom  hot  t'ro.'.ypotos  .im.'iip  the  propeny  of  inbri'il  hot  orov-ypot  es . 
To  overcv'iiii'  these  difticulties  we  devised  .in  .il  t ern.it  iv<'  method  th.it 
inv.'lves  t he  • i rr.id  i.i  t ii'ii  ol  .i  mut.int -m.irki'd  stock.  When  hot  eix'/.ypot  es 
.it'e  iiiol.ited  in  this  scheme  .ind  then  crossed,  the  I'esnlt.int  propeny 
.ire:  t r.ins  loc.it  ion  homosypo  f os  (mut.int  phenotype),  ti'.ins  loc.it  ion 
In't  eroy.ypoti':?  (wild)  .ind  noi'in.ils  (wil.l).  Thus  the  t r.ins  loc.it  ion 
honuiyypot  o::  .ir»'  m.irked  .ind  t'.isily  recopnic.t'd , .ind  lines  c.in  be 
I's.  t .lb  I islie.l  immedi.it  ely.  l.ines  <iro  .ilso  subsoiinent  ly  testeil  to 
vt'i'ity  tli.it  they  .iri'  t r.in:'.  loc.it  ion  homo-.'.ypot  e lines  (I'ipure  .'). 

• thiinp  this  n.'w  metli.'.l  we  recently  isol.ited  .i  pure  bri'odinp.  hom.i/.yp.ote 
line  tot'  .in  .lutosonvil  t r.ins  loc.it  ion  in  t lu'  bth  peiier.ition  .itter  irr.i- 
di.it  ion.  This  w.i:;  sipni  f icant  ly  ipiicker  th.in  in  the  cl.issical  niethod. 
Addit  ion.il  ly , the  line  is  mut.int  in  .ippt'.ir.ince , which  m.iy  pi'ove  use- 
ful in  l.ib.-'i'.it  ory  .ind  t ield  experiments..  Hot  ei'or.ypot  es  .ire  more 
iliflicnlt  to  maint.iin  with  this  new  mi'thod,  but  homo-.'.ypot  es  are  e.isy 
to  i.':ol.it«'  .ind  e.sf.iblish  .is  pure  lines.  Our  experience  indicates 
there  is  .i  pre.it  savinp  in  time  .ind  eftoi't  with  the  newer  method. 
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C . Pilot  Field  Release  Study 

The  top  priority  study  during  this  summer  of  1977  was  to  carry  out 
a pilot-release  of  a double  heterozygote  translocation  population 
at  an  isolated  field  site  in  Kern  County  within  reasonable  distance 
of  our  field  station.  The  site,  known  as  Poso  West,  is  surrounded 
by  an  extensive  arid  area.  The  natural  mosquito  population  is 
almost  solely  £.  tarsalis  (Figure  3).  The  creek  water  is  stable 
as  it  is  supplied  by  waste  waters  from  oil  wells.  Earlier  studies 
in  1976  provided  detailed  estimates  of  population  densities  through- 
out the  summer  as  well  as  information  that  allowed  us  to  project  the 
numbers  of  genetically  modified  males  that  should  be  released  in  the 
pilot  study.  The  background  population  density  data  also  was  incor- 
porated into  computer  models  to  provide  population  densities  (Figure 
4). 


1.  Expansion  of  Experimental  Stock  for  Release 

Approximately  25  translocations  have  been  induced  and  identi- 
fied in  our  laboratory.  The  T(l;2;3)l^  translocation  had 
shown  the  most  potential  as  an  early  candidate  for  controlling 
C.  tarsalis  in  field  situations.  It  is  a multiple  heterozygous 
translocation  involving  2 separate  interchanges  of  chromosome 
material,  one  between  linkage  groups  1 and  2,  and  the  other 
between  groups  1 and  3.  T)ie  three  chromosomes  involved  are 
transmitted  as  a set  front  males  to  male  progeny  because  the 
interchanges  are  closely  Jinked  to  the  male-producing  locus 
(Figure  5).  The  line  is  easily  maintained  by  using  genetic 
markers,  and  appears  to  be  strong  and  viable. 

The  mass-rearing  production  program  had  been  initiated  in  January 
of  1977.  In  order  to  assure  a projected  release  of  10,000 
translocated  males  every  3-h  days  over  a pericni  of  1 month, 
a detailed  breeding  plan  had  to  be  followed.  The  actual  num- 
ber to  be  released  was  ascertained  by  computer  simulations 
(Figure  6),  based  on  the  release  of  males  that  carried  the 
specific  sex-linked  double  heterozygous  translocation,  T(1;2;3)1A 
described  above.  Since  the  experimental  stock  had  a low  fer- 
tility (20-30%),  and  only  males  were  to  be  used  to  expand  the 
stock,  it  was  difficult  to  obtain  the  projected  number  desired 
for  release.  Our  main  difficulty  in  the  mass-producing  study, 
other  than  the  low  fertility  of  egg  rafts,  was  that  a manual 
sexing  process  had  to  be  carried  out  to  differentiate  the 
males  that  carried  the  translocations  from  possible  recombin- 
ants among  the  niales  and  from  the  non-carrying  fomah's. 

Culling  with  the  use  of  genetic  markers  was  necessary  each 
generation  exc<?pl  in  the  last,  to  be  sure  the  translocation 
alone  was  carried  into  the  field.  We  now  know  that  very  little 
recombi nation  took  place  during  the  production  of  stocks  for 
field  release. 

2.  Release  method 

The  last  generation  of  males  that  were  culled  prior  to  release 
were  outcrossed  to  the  Knight's  Landing  colony,  a vigorous 
laboratory  stock  for  which  we  know  its  status  of  vector  com- 
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I'OloiK't',  .lut  cv.ony  , susct‘j't  i bi  1 i t v to  iiisoot  ic  iclos , aiul  mat  iuj; 
oompt'l  i t i vont'ss . This  colony  also  haJ  to  be  cxpaiulcd  to  sup- 
ply the  tfiiialcs  necessary  tor  outcrossing’,.  The  prop.eny  lron\ 
the  outcross  were  reared  to  pupa  stape  and  sex<>d  tus  males. 

The  pupae  were  thei\  troinsl  ert'ed  to  holding  ponds  at  Poso  West 
so  thvit  adults  would  emorpo'  at  t tie  release  site.  On  emergence, 
th«'  male  adults  escaped  throupli  an  oponinn  in  ttio  covet'  ot  the 
pond.  In  addition,  on  2 occasions  larp.e  numbers  of  males 
tliat  tutd  emei'p.ed  in  the  laboi'atory  were  marked  with  fluorescent 
dusts  and  were  released  as  adults.  for  10  days  after  releases 
I'ecovery  recapturt's  were  made  to  pet  survival  dat.i.  We  esti- 
m.ite  tluit  ovei'  a montli's  period  we  released  h‘4,7JO  pupal- 
source  males  tltat  emerped  in  tht'  field,  ll.SHd  marked  itdult 
males.  Titus  a totvil  of  76,313  translocated  males  were  released 
over  a month's  time.  Untot't unate Iv  tliis  number  was  apj'roxi- 
matt'ly  .’4,000  less  titan  we  liad  planited  to  t'elt'ase.  In  addition, 
vine  to  impei'l  ect  ions  in  t lie  sexinp  mechanism  it  was  estimated 
that  U.HHO  fi'iiiales  were  also  released  inadvi'rt  ent  ly . We  now 
believe  this  c.in  be  prevented. 

3 . Cetpt ut'e-iiKirk-recapt  uro  Studies  at  I'oso  West 

In  1077,  poi'sonnol  with  whom  wo  collabot'ate  repeated  the  mon- 
itot'inp  of  i3.  tai'sa  1 i.s  populations  at  the  I'e lease  siti'.  Over 
44,000  capturt'd  mosquitoes  were  mat'ked  with  t liiorescent  dusts 
and  ovet'  150,000  were  collect e>.i  in  recovery  effot'ts  usinp  CO,/ 
liplit  traps.  Poptilat  ion  estimates  based  on  these  collection.s 
surpvissed  those  of  1076  in  the  earlier  montlis.  May  to  July, 
but  were  lower  in  Aupust  and  Septembt'r.  Data  indicated  tliat 
the  snrviv.il  estiiiuites  were  similar  tor  1076  and  10'77.  Since 
the  projecteil  numbers  of  releast'vl  males  tor  the  1077  pilot 
release  study  wet'e  based  on  populat  ion  estimates  established 
by  studies  in  1075  and  1076,  and  the  1077  population  was  con- 
sidei'ablv  hip.het'  t h.ni  in  t lu'  2 pi't'vious  years,  the  number  of 
t'oleased  males  was  pt'oporl  ional  ly  too  low  ti.'  compete  effec- 
tively with  the  native  m.iles.  P.ven  had  we  succeeded  in 
I'eleasinp  the  pix'iecU'd  number  ot  100,000  --  and  no  females  -- 
the  numbers  released  would  have  bt'on  inadequ.ite.  Analyses 
of  the  popnlat  ion  data  iiulieated  that  at  no  t imt'  did  we  havo 
moi'e  th,in'l3,000  traJislooated  maU's  in  the  1 ieKl,  while  the 
Uvitive  populat  ion  I'eaohed  as  hip.h  as  41,000  U’ip.ni'e  7l.  Thus 
our  fit'St  penet  ic  introduotion  did  not  establish  itself  suffi- 
oienllv  to  prodtice  the  desii'od  imp.ict  . The  pilot  f iold-release 
stud  it's  also  revealed  whet'e  more  research  w.ts  ttceilcd,  aitil 
where  imptwed  techniques,  t'eli'vaut  to  rele.tse  ;;t  I'.tt  ee,  ii'S  and 
t it'ld  monitorinp  .it'e  t'oquired.  A second  pilot  l'olc.l^;e  is 
planui'd  tor  the  S('rinp,  of  1070  usinp.  the  same  translocated 
stock  but  with  moditiod  techniques  b.ised  on  t lie  experience  ot 
1'377.  This  study  should  add  more  eonolusive  d.tt.i  and  tui'tln't 
indicate  where  pertinent  stt'atepies  need  to  be  modified  befv  *'e 
the  first  t'elease  of  new  t i-vins  loc.it  ions.  Meanwhile,  wliile  not 
available  for  the  m.iss-product  ion  seheme  now  .ilreadv  in  opei'.i- 
tion  foi'  this  sprinp's  ri'le.ise,  m.ijor  eftort  is  beinp  dii'ected 
at  isolathip  .i  leth.il  penet  ic  f.ictoi'  1 inki'd  to  fcm.ilcs  th.il 
will  eliminate  the  tedious  pt\ice(.lure  for  sexinp  in  tutnre 


ll't'  t v>  I't'  re  1 . 


iirtss  riMi'iiij'.  if  onlv  m.ilr;'.  . 
v'oia  re  I levl  I,.>r>\r  pMUleor  St  ud  Irr. 

In  we  eeiitiimevi  to  run  Kny.t’  outuocr  vMe.e  ex(’<'rinie!it  s witfi 

ii>  •'  moditievl  iiuv'iiset  liuts.  Tfiese  struoture::  ure  11 
I'V  e meti'r.-?  e.iv-t>,  uiu!  they  ure  divivled  in  hull.  r.toh  oovered 
with  .1  t in<>-n'.ei:h  soreen  exoept  tor  -i  solid  .seot  ion  in  the  renter 
ot  the  root  whioh  pt'ovides  sh.ule.  l.ioli  section  oont.iin;;  .ii't  i- 
tici.il  pond;;  tor  ov  i po.s  i t i on . o.ico's  fhuf  hold  .*  cliickons  o.ich 
ti'  provide  Mood  me.ils,  .md  .i  w.ilk-iu  "rt'd  box"  res. t inp.  :;ite. 

A s.m.i  1 I c.ipe  in  t'.ioh  s.ub-st'ct  iv'ii  .illows  tor  Oi.'mp.ir i sv.'n  i.tudies 
rel-itive  to  c.pi'.i'  sice  tbipure  Si.  I'he  n.tioi'  pvirpi'ses  ot  our 
I'xperinu'iit  wert':  M to  determine  the  I'ttiS't.s  ob  c.ipe  K'c.it  ion 
.ind  sice  v'lt  the  pertorm.iiu'e  of  t (le  t\'m.iles,  prim.irilv  in  t emis 
ot  oviposit  ion;  dl  to  test  mut.mt  m.irkers  tv'r  potenti.il  rele.ise 
into  t ield.  situ.it  ions,  with  emph.isis  on  recovery  ot  the  mut.ints 
in  t hi'  :'.ubs.e.;ui'nt  peiieui  t iiuis. ; .ll  to  tes.t  the  competitiveness 
.'t  the  t r.ins  loc.it  ivMi  Ttl;-;.'ll.\  in  combin.it  ion  witli  v.irious  l.ib- 
or.itorv  str.iins.  or  with  .i  seoon.l  t r.ins  loc.i  t i I'li , Tl 1 .‘-A  , which 
is  homocvp.v'us ; .uui  ‘t  1 to  test  for  m.it  inp  ovipos.it  ion  c.ip.K'ity  ot 
the  s.em  i- 1 et  h.il  ti'inpe  mut.mt  sti'.iin. 

In  our  lA7t'  .juonset  hut  tests  the  d.it.i  indie. ite.l  th.it  .Mp.e  loc.i- 
t i.'ii  miptit  int  luen.'e  ov  iposi  t i.'n.  riiereiore.  we  invest  i c,. it  e.i 
this  el  feet  with  Kh  s.tr.iin  t.'in.iles  .in. I str.iins  ot  m.iles  --  kl. 
.in. I i-.m  ble.  In  .i.l.lition.  the  kin.ls  .'t  m.iles  were  use.i  in  h.ilt 
.'t  the  .'.ipes  t.'  see  it  .i  ch.'i.'e  .>t  m.iles.  woul.t  be  .i  l.i.-t.'r.  I'.i.'h 

.'.ipe  hel.l  .ippr.'X  im.it  e 1 v tern. lies,  with  twice  th.it  number  .'t 

null's  in  the  .1  i.ip,.'n.i  1 I v .’ppos  i t e I'.ip.e;'.  1 ,md  4.  I'liere  were  e.ju.il 
numben;  .'t  Kb  .iiu!  ..ir  b’.e  m.iles.  in  th.'  .'tlier  .U.i)'..in.il  1 v .'ppos.it 
.1";  .'  .iii.l  .*.  Result. lilt  .l.it.i  in.li.Mte.l  ,i  .'le.ir  .littereii.'e  in 

.ip.'siti.'ti  t'.ites  per  tem.ile  .im.'iip  the  4 c.ipe.s.  d. ip.es.  .in.l  4 

1.'  the  n.'rth  pix'.lu.-e.i  t ewer  r.itt.s  t ’i.in  .’.ipes  1 .in.i  .!  t.>  the  s.'.utb. 
I'he  ettect  .'t  .1  i t f eren.'es  in  m.ititip.  m.iles  whi'i'.'  t lu-  ti'm.iles  h.i.l 
.1  .'hoi.e  .'t  m.iles.  .li.l  n.'.t  .ippe.ii'  t .ittect  .'V  ip.'s  i t i.'u  r.ites. 

A se.-.'n.l  experiment  involve. 1 .i  oomp.ir  is..'n  .'t  t lie  t ie  l.l-c.'l  lecte.i 
KM  s.tr.iin  .in.t'  the  kl..  l.ibor.it  .'rv  str.iin  t.'  .ietermine  the  eite.t  .'t 
.'.ip,e  si.-,e  .'n  .'V  i p.'s  i t i .''ti , insemin.it  i.'n,  .in. I retention  .'t  epps  . 
Appr.'x  im.it  e Iv  .'00  tern. lies  .iiu!  .'00  m.iles  were  in  t r.'.hi.'e.i  in  e.i.h 
ot  the  4 l.irp.e  c.ipes  .in. I in  e.ich  ot  the  sm.iller  .'.ipes  st.in.linp 
within  these  l.irpe  .-.ipes.  "i'he  .l.it.i  th.it  ensue.l  t r.'iii  t lie  l.irpe 
.'.ip.es  rove. lied  .'v  i p.'s  i t i.'ti  r.ites  th.it  were  .'.'inp.ir.ib  1 e in  .ill  .-.ipe 
.in. I t.iirlv  repi'i’sent.if  ive  .it  e.irlier  . l.it.i  t r.'iii  thes.'  .■. ip.es.  How- 
ever. .l.it.i  t r.'m  simili  .Mpes  w.is  .'i  ipn  i t i c.in  t 1 v .litterent.  I'or 
the  kl.  l.ib.'r.it  I'l'v  str.iin,  .'V  i p.'s  i t i .ui  w.is  I'uh.in.'.'.l  tl.'.n  in 
the  sm.iller  .Mj’.e;  .in.l  t iel.l-.'.'l  le.'t  e.l  tem.iles  h.i.l  re. luce. 1 ovip.'- 
siti.'ii  t.44  X)  Oi'mp.iri'.t  t.'  the  l.ir.c.er  .'.ipe  tl'.ible  ''1.  At  tht' 
t erm  in.l ' i .'t'  the  exj't'r  imen  t ' t em.i  1 es  were  .lissecte.l  t.'  .Ietermine 
the  iiise'iin.it  ion  r.ites.  I'he  .'rvisses  inv.'lvinp  KM  ttiel.l^  tem.iles 
h.i.l  lower  ins.em  in.it  ion  I'.ites  th.in  tin-  l.ib.'r.it  .'t'v-s  t r.i  i n tem.iles. 
While  this  s.e«'me.l  l.'pi.\il  in  th.it  the  kl.  str.iin  li.i.l  been  hiithlv 
s<' lecte.i  t.'r  inmill  c.ip,.'  l.ib.'r.it.'rv  re.irinp, , it  in.l  ic.it  t'.l  th.it 
this  t.i.'t.'f  must  be  .-.'iis i.l.'r.'d  in  usinp,  field  m.it.'ri.il 


aml/or  Inboivitory  matorial  for  thrso  typos  of  oxpoi'in\»'tit  s . 

Tho  possibility  of  roloasinp,  p.o'K’t  ic  variants  in  the  future 
also  was  invest  ipatod  in  lai'pa'  cape  studies,  primarily  with 
retorence  to  niatinp  and  oviposit  ion.  Males  that  were  homozypous 
for  car  and  bl e wei'e  competed  apainst  field-collected  males 
IMcVans)  for  matinp  with  f ie.ld-col looted  McVans  females.  Like- 
wise, males  that  wet'o  hetero^ypous  for  car  and  ble  after  an  out- 
cross  with  WPC  field  material  were  tested  in  the  same  manner. 

The  recovery  of  mutants  from  the  propeny  of  the  competition  capes 
was  done  by  cross inp  the  propeny  with  a laboi'atory  car/ble  stock. 
Data  based  on  equal-matinp  competitiveness  showed  the  mutants 
were  hiphlv  successful  in  competinp  apainst  normal  males,  as 
30.9  percent  car  and  30.3  percent  ble  propenv  were  recovered  as 
compat'ed  to  e.xpected  values  of  2b  peivent  for  each  (Table  6). 
Likewise  the  release  of  the  heteroc,vpotes  showed  promise  as 
there  w is  a testcross  recovery  of  24. .3  percent  c.ir  and  17.7  per- 
cent b le , as  compared  with  an  expected  value  of  12.  b pet'cenf  for 
each . 

In  another  experiment  the  2 south-facinp  capes  (1  and  3)  wore 
used  to  determine  if  the  winp  mutant  frinpe  (fr)  would  be  a hin- 
drance in  the  ability  of  males  and  temales  to  mate  in  large  ex- 
posed areas  such  as  the  field.  The  mutation,  frinpe  ( f_r ) , affects 
the  scales  on  the  winp  cost,!  and  those  on  the  winp  vein.  In 
mutants  the  winp  scales  lie  in  the  opposite  dii'ection  to  what 
would  be  normal.  They  appear  to  be  brushed  away  from  the  wing 
apex  and  towards  the  thorax,  and  lie  in  disarray  rather  than  in 
an  orderly  fashion.  The  mutant  scales,  especially  those  on  the 
costal  marpin,  prevent  smooth  emerpence  from  pupal  cases,  and 
approximately  30  percent  of  <idults  drown  durinp  emerpence. 

kL  adults  were  released  in  one  cage  and  fr  adults  were  placed  in 
.mother,  with  a CO, /light  trap  in  eite'h  for  night-time  collecting. 
Over  a 10  day  period  after  the  release  of  adult.s  into  the  cage, 
the  percent  trapping  for  f£  actually  exceeded  that  of  the  KL 
strain.  This  indica'ed  that  at  least  in  these  large  capes  flight 
or  the  ability  to  mate  w'as  no',  impaired  (Table  7),  as  oyen  the 
insemination  data  was  better  for  the  ft'  than  for  KL. 

One  major  purpose  of  ou'r  field-cage  testing  relates  to  the  genetic 
control  trials  that  will  be  conducted  at  Peso  West.  The  quonset 
stt'uctures  are  considered  as  "half-way"  duplic.it  ions  of  field 
situations.  Durinp  the  time  that  we  conducted  our  first  pilot 
release  in  the  field  with  the  T(  1 ; 2 ; 3 ) 1^  ma les  we  tested  in  the 
(juonset  capes  3 hybrids  of  these  males,  which  had  been  crossed 
to  KL,  Chico  laboratory  strain,  and  ^^'Jj/bl^*  Oiie  cape  held  KL 
I'nly  as  a control,  and  tlie  other  3 held  the  hybrid  males  competinp 
apainst  KL  males  for  KL  females.  Withitt  the  3 competition  capes 
the  KL/ translocat ion  hybrid  males  demonsti'at ed  the  most  heterosis; 
in  addition,  all  hybrids  of  the  t t'a  ns  local  i oti  mail's  pi'oved  to  bo 
successfully  competitive  with  the  KL  strain  (Pipure  9).  The 
shift  of  epp-hatch  values  to  tho  mid-fertility  range  rather  than 
to  the  low  range  pointed  to  a new  area  that  requires  further  inves- 
tigation. We  now  believe  that  in  the  cit'cumstances  when  egg 
h<itch  is  only  modet'ately  low  the  ti'ans  local  ion  nuttings  lead  to 
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l. irv.il  ^lo.ith  p.ii't  Vi.'viUirlv  in  t hi>  t irsi 

Thn  v'Otnj'i't  i t ion  tri.ils  with  m.i’.os  th.it  nifniovi  both  Tv 1 A 
.iiui  t lu'  honu'.-.V)',i.''HM  TV ; .'V.'A  wtTo  ilis-ii'pcint  iiij'..  I'lio  J.r.  ,i  iiuli- 
v-.iti'vl  th.it  tho.'io  m.ilt'.s  w»'iv  not  t-tti'otivt*  1 v'f  i'.oiu't  io-o.'nt  fol 
purposos  triput'o  U'’^  In  tho  l.isi  >pK'nMi't  .stn^lv  a "p.i'iu-t  io 
f imo  homh"  w.n;  I'oU'.iso*.!  visin.t'.  t ho  m.ilo  hvt'i‘i>.is  t I’om  .i  ot\’s;'. 
hi'twt't'i)  tr  .iiul  tl'.o  H 1 ^ I.A  t I'.ins  loo.it  i on . 'inot'  t ho  t n mnt.int 
oonti'ihutos  to  niv'i't.iHtv  ot  omoi'w'.in.i’.  .i.iviHs,  tho  oxpoi'inont  w.n; 
f.i  mo.isut'o  tho  ottoot  th.it  tnnt.int  h.ul  in  svihsovjnont  pom-iMt  iotn; . 
Ono  o.ip.o  in'id  221  I <'ni.il('.-;  .iiui  iii.ilo.-;  onlv;  tho  otlior  tho  hvht'i«.l 

m. i’os  .itnl  t !’  t t’W.i  !o;: . T!io  fo.-ni ! t woi'o  .i.".  follow.-';  tho  t r.in;:  Iv'- 

o. It  ion  o.ii-fiod  tin*  nKiikoJ.  t'oiliiot  iv'ii  in  lortilitv  Vopo.  liitohl 
th.it  w.n;  oxpootovi;  in  .uUiifion  pot’v-ont  of  t lio  tom.ilos  wono  t f . 
of  whioh  I pofov'nt  >itvwnoil  .i.-;  thov  woi'i'  trvini-.  to  onioro.o.  Tlui.-! 
tho  .uidit  ivo  otti'ot  of  foni.ilo  U'th.ilitv  w.i.-^  domono.  t n.it  o.i  in  tho 
outdoor  O.ip.o  s i t ii.it  i I'ti . t h.in  tho  I'xpo.-ti-.i  oxtont  v!'ip.nr«'  llK 

huoh  .1  rnnt.mt  oonUl,  howovor,  ho  ono  of  sc-vor.il  tii.it  it  introduood 
would  rovluoo  toni.ilo  vi.ihilitv  in  suh.-:oqu«'nt  p.onor.i t i on.-- . 


Toly t«'no  dlironiosomo  i't'«'|'.iruf  ions 


Frop.rosii  h.is  boon  m.ido  in  dovolopinp.  t ooiin i^jin's  tor  prop.irinp. 
polytono  v'iiromo.soiiios  of  d.  t .ir:~..i  1 is  . ;hi  1 iv,irv-p. I.ind  p<.'lvtt'no.s 
woro  .spi't'.ul  to  tho  oxtont  tli.it  pioturi's  ot  soot  ions  .tin!  uliolo 
ohivtiiosomos  oould  ho  pilot  op.iMphod . Tout  I'v-'tr.oros  wori'  i-t'oop.n  i oo<.l 
.ind.  ind.ividu.i'.  p.ittorns  of  h.indinp.  will  ho  os  t .iM  isliod  tv'i-  spo- 
oifio  ohivrtiv's.onios  .is  tliost'  .iro  stud.iod  in  tiio  noxt  i''ontlis.  dnoo 
iiv'-r'i-.i  1 otir>.'iiioso!iios  .iro  rooop.n  i .'od. . wo  will  ho  .ihl<’  to  .tsoorf.iin 
ov  t o U'p. io.i  1 Iv  whoro  tlio  >.-l'.rv'r.os..'iiM  1 I'ro.iks.  ^'oour  in  t *io  induov'v! 
t r.itis  1 Ov'.i  t i ons. , .iiivi  it  v'fiior  .inoiv,.i  1 i os  .iro  v-v'iit  r ihut  inp.  to  •.•vp.ot  io 
i’.iv  i.ihi  1 i t V . dood  prop.ir.it  i ons  .ilso  will  .illow  us  to  v-st.iMisli 
1 i nk.ip.o-p.ix'up  olii\'nosv'f.i.i  1 v'v'i-rol.it  iv'iis. 

Voot  or-iVtiipot  onoo  St  ud  ios  .iiid  t lio  d.onot  ios  Invoivod 


r.it.i  ! ro"i  t ud.  ios  to  st'Toot  .i  str.iin  ot  d.  tars. il  is  liip.lilv  rosis-- 
f.int  to  or.i  1 intooti.'ti  wifli  Wostorn  !\;uiin'  T.tu-t'pti.i  1 i f i.-;  virus 
o.in  ho  soon  in  Tip.nro  1.'.  Ttu'so  stiulios  oiit.iilod.  1"  p.onor.i t i ons 
.ind  domotis  t r.if  <'v!  sn.-u-.-pt  ih  i 1 i t v pivfiU's  vvl't-iinovl  witli  tiio  iii.o.lilv 
s-usv'oj'f  il'lo  .itul  rofr.iotorv  str.iins  wlion  tod  on  viroiiiio  oliioks. 

A oomp  1 ot  t' Iv  rotr.iotv'fv  .stt'.iin  of  d.  t irs.i  1 i s Ov'uKl  not  ho  solovtod 
>'.inv'o  li'-.'O  porv'i'iit  ot  llio  t.-m.ilos  tli.it  tod  on  lii.pli  oonoont  r.it  ions 
ot  virus  woro  toun.l  to  ho  intootod.  .ittf'r  ,ni  intrin.'-io  inoui'.it  iv'ii 
ot  Iv'-l.'  d.ivs.  Also  it  w.is  tound  tli.it  tiio  n's  i s t .in  t .ind.  susoop- 
tihlo  str.iins  woro  o.pi.iltv  susooptihlo  whon  tho  niidi'.uf  w.ni  hv- 
•p.issod  hv  i lit  r.if  h.'i'.io  io  itioon  l.it  ion  . This  .-lUi'.i'..'-;  t o.i  th.it  s.'iiio 
toiivilos  mi.plit  hoooiiio  infootovi  hv  mo. ms  ofiior  t h.in  Ihoso  un.ior 
('.I'liot  iv'  Ov'iitrv''!.  v'.v'tiotiv'  h.iv'koi'v'ss  iii)'.  stuvtiv's  i'v'twt'on  .-iu.-'-v't'i't  ihU' 
.iiul  r<'t  r.iv'tv'rv  liiu's  suppi'-rtov!  this  v'v'titv'iit  iv'ii.  Th<'  "lo.ikv  p.ut" 
vv'iioi'pt  dv'i'ivod  fi'v'm  studios  v't  v'thor  virusi-s  in  insi'v'ts  w.is 
oons  ivlorv'vl  tv>  ho  iiivv-ilvo.!,  sinoo  it  is  v'v'noi- i v.il' Iv-  fh.it  inp.ostt'.! 
virus  mip.lit  cnti'r  t hv'  tu'iiiv'oov' 1 thivvii'.ii  .i  li'.ikv  mivtv'.ut  witiiv'ut  first 
h.ivin,i’.  null  t ipl  iv'vl  in  mid.i'.ut  I'pitholi.il  rolls.  It  this  v'v'v'urt'o.l , 
thou  inti'v'tion  in  .i  stiwill  pi'oport  iv'ti  ot  tho  popul.it  iv'ii  wouKl  ho 


s 


simiLii'  to  iiit  rM-thotvic  io  ini'ulation.  I'urthei'  stuilie:;  will 
hopotullv  cl.u'itv  tliono  t i Mil  i nj',?; . lii  Konot  io  snudii  a tho 
exact  mode  of  iidiei'i tance  was  not  estaMislied  lot'  suscepti- 
bility or  t'ef Tvictoriness ; however,  susceptibility  was  foutid 
to  be  domiiiaMt  over  resistance  and  to  be  contn  lied  by  more 
than  one  pene.  Pet'initive  p.eitetic  studies  cannot  be  done 
until  we  establish  the  significance  of  females  that  cont<tin 
iittermediate  concent  rat  ions  of  virus  alter  feeditig  on  high 
viral  challeitges. 

bterile-Nale  Techitique  Study 

Last  spring  lApril  ld77)  we  initiati'd  a new  pi'oiect  to  study 
the  feasibility  of  using  the  sterile-male  control  method  as  an 
additional  tool  to  control  C^.  tarsaljt^.  It  was  fell  that  the 
so-called  early  "failures"  with  applying  this  methoil  to  mosqui- 
toes should  not  necessarily  be  ascribed  to  a detective  principle 
but  perhaps  to  the  lack  of  sufficient  inf  oi'ri,i  t i on , I'elativo  to 
a particular  species.  It  was  evidi'nt  from  earlier  studii’s  that 
radiation  exposures  sufficient  to  proiluce  sterility  tended  to 
reduce  mating  frequency,  competitiveness,  and  lite-spai.  in 
it'radiated  males.  In  recent  years,  however,  it  has  been  showit 
that  there  is  a more  favorable  balance  between  these  2 eftects 
when  males  are  irradiated  under  an  atmosphere  of  nitrogen  rather 
than  air.  Surviv.tl  t ime  and  mat i ng  activity  can  alsc'  be  greatly 
extended  by  use  of  n i trogen , .so  it  is  important  to  recognir.e 
that  protection  afforded  by  anoxia  was  not  a factor  in  the  ear- 
lier studies.  We  liave  now  established  preliminary  sterility 
curves  for  C.  t arsa 1 i s under  both  air  and  nitrogen,  using  doses 
of  5,  7,  q , and  11  krads.  rreliminary  data  suggest  that  the 
sterility  curve  for  irradiation  in  nitrogen  is  higher  than  in 
ait'.  Thus  if  we  wish  to  attain  eijuivalent  sterility  in  the  2 
atmospheres  it  will  be  necess.ti'y  to  irradiate  .it  highet'  doses 
in  nitrogen  than  in  air.  We  will  cont  inuo  to  test  other  iri'a- 
diation  doses  to  expand  the  sterility  curves  from  d to  Id  krad 
to  determine  the  dor.o  in  nitrogen  that  is  necessary  to  produce 
approximat e ly  a b pen'oiit  hatch.  Our  ultimate  goal  is  to  detei'- 
m ine  t he  op  t imal  dose/atmosphei'e  and  to  evaluate  the  mating  corn- 
pet  i t iveness.  of  these  irradiated  males.  The  best  comliinat  ion 
could  then  be  recommended  for  a sterile-male  progi'ani. 

H.  A Pilot  Study  on  Ma t i ng  Preferences  in  £.  ta rsal is 

The  purposes  of  this  project  were;  to  determine  it'  laboratory 
females  discriminate  between  males  of  diffei'ont  phenotypes,  to 
determine  if  there  was  a relationship  between  mutant  eye  pheno- 
types and  male  compet it iveness , .ind  to  develop  effective  experi- 
mental designs  suitable  for  quonset-hut  cage  studies  in  the  field 
dt'ea.  The  gonet'al  technique  called  tor  tagging  one  of  the  com- 
peting male  types  with  carmine  (car),  and  using  car/t  females 
as  mating  recipients  so  the  parentage  of  every  family  could  be 
scored  among  first-instar  larvae.  This  procedure  would  gi'eatly 
simplify  the  analysis  of  data  since  the  pivbabilities  of  one  or 
the  other  mating  would  be  detei'inined  directly.  In  addition  a 
complete  analysis  could  be  done  in  a single  c<ige,  thus  t'liminating 


th>'  bi.is  hi'twt'i'ii  (Mj’.os  1h.it  li.is  I'laf.uril  .ilmost  all  ol  oui-  qiioii- 
;u't  competition  r.ttulie;'.  in  H.iket'nl  io  hi . 


The  1 i iT.t  .sIikIv  involved  the  Chico  .uul  can  stock;;.  In  ‘l  i t’pli- 
iMte  tests  in  .sin.il  1 labor.itot'y  caj’iis  (hO  X bO  X US)  the  in.ile.s 
het  <'t'o/.y(’,on;;  foe  c.ie  compett'd  more  sncitossf  ul  1 y lor'  the  Chico 
fetiuile.s  th.in  did  the  (Tiico  m.iJes.  In  tivsts  when-  c.ii'  w.i:',  in 
t ht'  homo/.ygous  condition  in  the  competing  mail's,  Chico  :'.tr.iin 
m.iles  were  moi'e  succesKf'ul  in  com|iet  ing  for  the  c.ii'  fi'm.iles 
;;ince  only  'Cl  percent  of  the  resultant  ep,p,  r.illt:  c.irrieil  the 
c.irmine  eye  color.  In  .mother  study  in  sm.tll  jvillon  c.ip.e-'t  Cliico  m.ile.s 
competed  with  helei’ov.yc.ous  Chico/c.ir  m.iles  for  ('hioo/c.ir  lein.iles. 

Here  only  percent  o|-  the  I'gg  r.ilts  were  f.ithi'red  by  hi'tei'o- 
/.ygous  m.iles,  sup.ge.'U  i ng  th.it  fem.ile.s  mip.ht  I'e  di.scrimin.iting 
m.ile  types  in  this  si'.’.e  cage.  Addition.il  studies  in  sm.il  1 .itid 
l.irge  Ciiges  will  cl.irify  this  issue.  In  .mot  lier  test  to  ascer- 
t.iin  what  kind  ot  selci't  ion  disf.ivored  the  c.ii’  eye  mutant, 
tem.iles  and  m.ile;;  heterozygous  for  e.ir  were  m.ited.  Of  K’7tl 
pup.ie  observed  for  eye  color',  00]  or  70.!)  pi't'cent  were  c.irmine. 

Bailed  on  .in  expected  litness  v.ilue  ol  .Of),  the  d.it..i  indie. ited 
that  there  w.is  only  <i  !)  jiercenL  selection  .ig.iinst  it. 


I.  tipd.ited  B i ogr.Tj'h  ic.il  like  t eh  .md  Bib  1 iogr.i))hy 
Bri  neip.i  1 I lives  t ig.i  t or  .iiid  Genet  ic  S t ,1 1 1 
I’resen  t ed  [■.ipet'.'i  (1977) 


"Ir.ibor.i  I orv  .md  field  tl.ig.e  t'ompe  I i I ion  Studies  o)  Tr.ins  1 oc.i  t i on- 
C.irryinj',  M.iles  in  Culex  I .irs.i  1 is.*'  (',i  1 i ( orn  i .i  Mosijuilo  Control 

Ass'll.,  f’.ilm  Springs,  CA,  .f.mii.iry  1977. 


" h'.ol.il  ion  ot  Tr.ins  loe.it  ion  itomiiv.yg.ot  e:;  lor  Genetic  Control  of 
£.  t ars.ij^i:; ,"  CMCA,  I’.ilm  Springs.,  t'A , d.mu.iry  I't//. 

"I’i  lot  fi.'ld  Study  tor  Control  ot  Cnl.-x  s I'V  :lex-l  inked 

Tr.in:;  1 oi'.i  t i I'lis  ,"  I'.n  t oiin' fogicM  1 Society  ol  Americ.i  Heetinp., 

W.udi  i ngt  on  , D.t'.,  Novembi'r  1977. 

"Tr.ins  1 oe. It  i on  llomos.vg.otes  lor  Gi'ni'tic  Kepl.ieement  in  t'u  lex 
t .ir.s.i  1 is ,"  r.SA  Meeting,  W.ishington,  b.C.,  Novembei'  1977. 

I’libl  ijoit  ion;:  ( 1977) 

A.sm.in,  S.M.  1977.  Two  .'-.ex- 1 i nked  mill. it  ions  in  Culex  l.ir::.i  1 is. 
.1.  ot  Ill-red  ily  tiB : IBS- 197.  ' 

Ti-rwedow,  It. A.,  .md  .'l.M.  Asm.in.  I'l77.  Aedes  sierrensis: 

Be  I ermi  n.i  I i on  ol  the  Oplim.il  K.idi.ition  Pose  lor  Competitive 
St  er  i 1 e-m.i  le  Control.  i’rt'C.  C.ilil.  Mo;;<|.  t'ont.  A.-:;:oc.  hli; 

1 l!)-ilB. 


Terwedow,  11. A.,  S.M.  A;:m.m,  I’.T.  MctUm.ild,  K.h.  Nel;:on,  .md 
W.('.  Keeves.  1977.  M.iting,  Compe t i t i vene:;;;  ol  Culex  hO's.iJ_i:: 
doubli'  t r.ins  loc.i  t i on  het  eiM/ygol  e m.ile;:  in  l.ibor.ilory  .md  lii-ld 
c.ig.e  tri.il;:.  Ann.ils  I'.nlomol.  Soe.  Amer-.  7tl:  Bii'i-B'.ii. 
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I'liM  IiMt  ion;!  Siil'iiu_t  toO 

Mv'lVinaKl,  I'.!’.,  S.M.  Asiiuii! , .inO  11. A.  TorwoOow.  l'>77.  i'-ox- I i nkoO 

Timi!}!  loo.it  ion;',  in  I'njox  t 1 i ;; : Al'noi'tn.vl  ion  anO  A 

la'x- 1 ink.ii'.o  Switoli  Mool\ani.sm.  (.Siil'init  tt'vl  lo  . ot  Hort'dity) 

MoOon.iUi,  I’.T.  , S.M.  A:!ni,m , .ind  II. A.  Toi'wodt'w.  1'.177.  Alli'i'ii.i- 

t ivo  Motliods  lor  hiol.it  iii)'  lloiiio;:vr.‘'l‘’-‘'  Ant  i';:oni,i  1 TiMn:!  lorn  t i on;; 
in  tlu'  Mo:iiiuito  (’n  lox  t.irs.i  1 i;..  (In  pri'p.ir.U  ion  1 

H.ii'iiv,  d.I..,  il.  A|'p<'r;:i>n , S.M.  A;;man,  niid  W.O.  Koovo;;.  I'i77. 
Solootion  vil  .»  r.tr.iin  i;t  Culox  t 1 i ;i  hip.hlv  I'o;:  i ;;  t an  I t 
oral  inlootion  v.iith  Wostrrn  lainino  I'nooph.i  lomvo  I i t i;;  virvi;;. 

Amor.  d.  ot  Tt'op.  Mod.  and  Hyi’,.  (In  pi'o:5s) 

In  ri'opai'ai  ion 

A:;niai;,  S.,  I’.T.  Mol'iniald,  K.l..  Nol;:on,  W.('.  Koov<>;; , M.M.  Milby. 
i'ii'::t  piK't  I told  roloa.'io  ;;tudy  n.sinp,  p.onot  iv'al  ly  alti'i'od  Oulox 
I ai';;a  I i.*: . (To  bi'  ;;nbmittod  to  Mo.'iijuito  Now;:) 

A:'.man,  S.  O.t'nol  ioal  Iv-dotorminod  V.u'iat  ion;:  in  Onlox  t arr.a I i;; . 

(To  b('  ;;ubmittod  to  t bo  Troorod  inj',:;  ot  the  OMi-'A) 

MoPonald,  r.T.,  S.M.  A;;man,  and  K.W.  Ain;:loy.  Ontdooi'  oapa’ 
to;;t::  ot  p.onot  io  ;!traii!S  ot  ;.'u  I ox  tar;:alin.  (To  ho  :;ubmitti'd 
to  Ti'ooood  i ni’.n  ot  CMOA  ) 

Ain:;loy.  K.W.,  S.M.  A;;man,  and  I'.T.  Mol'oi\ald.  baboi-atorv  Mat  ini’. 
iT’iiipot  i t i vono,"..s  ot  On]  ox  t.irsali;:  oolonion.  (To  bo  :ntbmittod  to 
Trooood  i ot  I'Mt'A) 


Toi^ionnol  root-  i v inp.  oon  t rao  t .-aippor  t 

Pi'.  I’anl  MoPonaUl  ( A;;f:  i;:  t ant  Ko:;oarob  bn  t omo  U'l'.  i t I)  (lOO'J.  timo) 


Pr.  MoPonaUl  ha;;  I'oon  on'  t h<'  proi’.r.im  t roni  it;!  oi'iii-i'pt  ion  in  I't'^'t. 
Prii'r  to  that  timo  ho  h.id  throo  yo.ir;;  ot  liold  oxporionoo  with 
Ao.lo;!  .n^’]it  i I'lnitrol  in  Atrii'.i. 


Mr.  Arvin  Krni'p.or,  Ri';;oari’h  A;:;!i:;|anl  ( .''O't.  time),  i;;  a pr<'*doo  t ora  I 
::tndont  in  Iho  Pivi::ioti  ot  T.n  t omo  1 0|’,v  .nul  Para;;  i ( o I o.o.y  , I'orkoloy 
Oampu;; . 
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1.  [Kil'oratoi'v  maiiitaii><.Hl  colonios 
ol  Culox  tai'yalis 


('a  1 i t orii  ia 

strains  RM  (Kern  County) 

I’oso  Crook  (Korn  County) 
RakorsTioUi-lU'S  (Kt'rn  County) 

Knij’.hts  l.ainlint’,  (Yolo  County) 
Saci\)monto  V.il  loy  tl'utto  t’ounty) 
Rorkoloy  (Hybriil  ot  sovoral  :!t*'ain:;) 

Olhot  Yuma  (Arif.onit) 

lU’S-W Inn  i poj',  (Canada  ) 

Tort  Collins  (Co1oi\kIo) 

Manitoba  (Canada) 
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Table  2.  Monofactorial  mutations  that  have  been  established  as  laboratory  colonies. 


Mutant 

(symbol) 

Mutagenic  agent 
and  colony  source 

Description 

Black  eye  (ble) 

Spontaneous 

Hart  Park  Strain 

Black  pigment--actually 
dark  green  under  high 
magnification  but  black 
to  naked  eye — good  pene- 
trance and  in  both  sexes 

II 

recessive 

+ 

Mulberry  (mul ) 

Ethyl  methane 
sulfonate  (EMS) 

Berkeley  Strain 

Facets  of  compd.  eye  irre- 
gular in  shape — giving 
convex  impression 

sex-linked  (I) 
recessive 

+ 

Microcephalic 

(mic) 

EMS 

Berkeley  Strain 

Many  individual  facets  of 
compd.  eye  completely 
absent — 

sex-linked  (I) 
recessive 

+ 

Carmine  (car) 

Spontaneous 

Yuma  Strain 

Dark  red  pigmented  eye, 
seen  in  larvae , pupae 
and  adults 

III 

recessive 

+ 

Setaceous  palps 
(^) 

Spontaneous 

Dewarts  Strain 

99  have  1 or  2 setae  on 
each  apical  segment  of 
palps,  parallel  to  prob. 

linkage  (?) 
recessive 

+ 

Bleached  ocelli 
(bloc) 

Spontaneous 

Presidio  Strain 

Ocelli  of  larvae  and 
pupae  light  pink 

sex-linked  (I) 
recessive 

Fringe  wing  (fr) 

Co-60  irradiation 

Berkeley  Strain 

Wing  scales  heavy  and 
ruffled  giving  fringe 
appearance 

sex-linked  (I) 

+ 

Charcoal  (char) 

Co-60  irradiation 

Berkeley  Strain 

White  scales  on  proboscis, 
legs  and  antennal  pedicel 
missing--also  reduced 
white  on  abdomen 

sex-linked  (I) 
recessive 

Wide  wing  (ww) 

Co-60  irradiation 

Berkeley  Strain 

Wing  wider  than  usual  due 
to  lobe  on  posterior 
margin 

sex-linked  (I) 

+ 

Clubbed  palp  (cp) 

EMS  treated 

Berkeley  Strain 

1 or  both  palps 
clubbed  at  distal  segment 

Not  determined 

Orange  (orb) 

Spontaneous 

Sacramento  Strain 

Fat  bodies  light  orange 

Not  determined 

Ebony  (eb) 

Co-60  irradiation 

Berkeley  Strain 

Black  scales  only  on 
proboscis,  legs,  and  an- 
tennal pedicel;  black  and 
grey  scales  on  abdomen 

sex-linked  (II) 
recessive 

+ 

gabled  (gab) 

• 

Spontaneous 

Porters  Strain 

Wings  in  gabled  position 
when  at  rest;  antennae 
eagle-spread 

III  j 

recessive  | 

+ 1 

melonotic  (mel ) 

Spontaneous 

Hybrid  of  K.L.  X Ft.  Collins 

Fat  bodies  of  larvae, 
pupae,  adults  dark  grey 
to  black 

II  1 

recessive 

+ 1 

divided  eye  (cH) 

• 

EMS  treated 
car /ble  strain 

Eye  of  pupae  and  adult 
divided  by  tissue  without 
ommatidia 

II  or  III 
recessive 

1 
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Table  3.  Multipie-marker  lines  now  available  for  genetic  studies. 


Chromosomes 


I 

II 

III 

1. 

sex  (gene  deteimined ) 

black  eye 

car’miDe  eye 

2. 

fringe  (fr) 

black  eye 

carmine  eye 

3. 

bleached  ocelli  (bloc) 

black  eye 

carmine  eye 

4. 

mulberry  (mul) 

black  eye 

carmine  eye 

5. 

microcephalon  (mic) 

black  eye 

carmine  eye 

6. 

wide  wing  (ww) 

black  eye 

carmine  eye 

7. 

cliarcoal  (char) 

black  eye 

carmine  eye 

8. 

ebonv  (eb) 

black  eye 

carmine  eye 

Table  4.  Lffects  of  cage  location  on  oviposition  in  Culcx  tarsalis 


Oviposit  ion 


! Cage 

1 

Locat ion 

99 

dd 

Total  rafts 

Egg  rafts/9 

; 1 

1 

sr. 

72b  KL 

1676  KL 

260 

0.355 

1 ^ 

; 2 

Ni; 

746  KL 

833  KL 

73 

0.098 

95b  car 

ble 

i 3 

i 

SW 

723  KL 

751  KL 

206 

0.285 

! 4 

NW 

705  KL 

1747  K[, 

143 

0.203 

41(7  c.ir  1.1  e 


I 


KL:  Rnights  Landing,  laborator'y  strain 

car  ble:  carmine  and  black  eye,  laboratory  strain 


I 


lli 


Table  5.  Effects  of  cage  size  on  lab  and  field  strains  of  Culex  tarsalis 

i 

i 


Cage 

99 

<S<S 

Ovipositio^; 
Large  cage 

; egg  rafts  9^ 
Small  cage 

Captured 

Inseminated 

99^ 

Gravid 

1 

1.1 

197  RM 

198 

197  KL 

185  KL 

0.101 

0.025 

12/25 

24/25 

2 

199  KL 

192  KL 

0.075 

• 

1 

2.1 

194  KL 

195  KL 

1.021 

20/25 

6/25  * 

< 

1 

3 

3. 1 

197  KL 

197  KL 

190  RM 

185  RM 

0.076 

1.046 

22/25 

9/25 

4 

4.1 

197  RM 

198  RM 

191  RM 

190  RM 

0.117 

0.051 

17/25 

23/25 

RM: 


KL: 


1 


Rawlee-Mei’ced , field  collected 
Knights  Landing,  laboratoiy  strain 
Large  cage:  6m  x 5.bm  x 3it) 

Small  cage:  60  cm  x 60  cm  x 60  cm 
At  termination  of  experiment 


i 


1 


2 


lb' 


Tabio  t>.  Outdoor  cage  I'elease  of  eyr  color  mutants  in  Culex  tarsal  is 


99 

739  MoV 


rfrf 

739  McV 

739  car  ble/WPC 


First  generation 
No.  rafts 
hatching 


Second  generation 

% car  % 

No.  sampled  OBS  EXP OBS  LXP 

5911  24.3  12.5  17.7  12.5 


566  McV  566  McV 

566  car  ble 


6329  30.9  25 


30.2  25 


McV:  McVan,  field  collected 

car  ble:  carmine  and  black  eye,  laboratory  strain 

car  ble/WPC:  Progeny  of  car  ble  X field  collected  West  Poso  Creek 
^ From  cross  of  car  ble  99  K first  generation  <fd 


Table  7.  Outdoor  cage  release  of  fringe  wii>g  mutant  in  Culex  tat'salis 

Trapped  in  10  days  Trapped  99 
Cage  99  rfcf  No.  99  No.  (fJ  In.seminat ed 


KL:  Knights  Landing,  laboratory  strain 

If:  Iringo  (wing),  Uibc'ratory  strain 


! 985 

KL 

979 

KL 

87 

29 

55/61 

t 269 

234 

fr 

. 90 

105 

60/62 
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Fip;\ire  1.  Soquonti  nl  slrn;!  in  t.iin  i:5’'ntion  of  nntoponpl  < rnnsi  f^cnt.i  nn  homozvfrotps 
by  nt.•^n(l^T^^  nr.nininl  inWnrn  ■'•'thod.  In  ht.li  f't-n^r;) t.ioti,  sinf’lr*  nnir  cross 


may  E'*'  of 

type 

A,P 

, or  C. 

GENERATION 

CROSS 

PROGENY  (PHENOTYPE) 

99  X cfcf 

1 

<\jr*  bit' 

X 

+ 

+ ^ 

heterozygote  (wild) 

i\72'  hie 

+ 

+ 

2 

ea2'  hit' 

X 

+ 

+ 

1 het erozygote : 1 normal 

eai'  hie 

MV 

(wi Id)  (carmine , 

black-eye) 

3 

+ + 

X 

+ 

+ 

1 homozygote:  4 heterozygotes:  1 normal 

MV  b Lc 

MV 

FH 

(wi Id)  (wi Id) 

(carmine, 

black-eye) 

A 4 

+ + 

X 

+ 

+ 

homozygotes  (wi Id) 

+ + 

■¥ 

+ 

A 5 

+ 

+ 

y 

+ 

homozygotes 

( w i Id) 

A 

' + 

+ 

+ 

+ 

6 4 

f - — 

+ 

X 

— \ 

1 

FU  1 

+ 

+ 

MV 

1 1 homozygote 

' 

: 1 heterozygote 

1 ^ 

+ 

X 

+ 

(wild) 

(wi Id) 

f77 



V eui' 

+ 

+ . J 

B 5 

+ 

y 

+ 

+ 

As 

A4 

1 

f 

A 

+ 

+ 

+ 

+ 

+ 

+ 

X 

+ 

1 

A 

1 

i 

+ 

+ 

MV 

hie  1 

j 

) As 

B4 

• 

1 

1 - 

+ 

X 

+ 

MV 

bU 

+ 

+ ) 

+ 

X 

+ 

+ 

As 

3 

[ — 

\ t?(U’ 

FLc 

I'ar 

hie 

C 4 

+ + 

X 

+ 

As 

3 

c*cir  ble 

ear  ble 

Fitr^ire  2 
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, al  nt.nps  in  tho  is'Intion  of  .Tiitosoni,-il  t.rntisT  oc.it  ion  tioriozyrotfs 

by  now  nsomiolink.itro  motiio*.  Tn  hUi  penontion,  sirirlo  n.iir  crn??s  rtny 
bo  of  t.>n)o  A,P,  or  C. 


GENERATION  CROSS 


1 


99  X rfcf 


+ + 


lMI’ 


oar  ble 


PROGENY  (PHENOTYPE) 


heterozygote 
(wi Id) 


2 


o.;?*  hit'  ^ t\i)'  hltJ 

oar  bit'  + + 


I heterozygote;  1 normal 

(carmine,  black-eye)  (wild) 


3 


-*•  ^ <?in‘  bit' 

+ + oar  bit' 


1 heterozygole:  1 normal 
(wi Id)  (wi Id) 


A k 


oar  bio 
~ +~ 


og)'  bit' 
~ +~" 


1 homozygole:  4 helerozygotes : 1 normal 
(carmine,  (wild)  (wild) 

black-eye) 


B 4 


.■ar  bit' 
~ +~ 

(•gr  blc 

\ ~r  ~ 


. \n>  bl<' 
~ +~ 

oar  bit' 
~ +~ 


1 heterozygote:  I normal 
( 1 wi 1 d : (wild) 

1 carmine: 

1 black-eye: 

1 carmine, 
black-eye) 


C 4 


o.:r  blr 
~ +~ 


og)’  blr 


norma  1 
(9  wi Id: 

3 carmine: 

3 black-eye: 

1 carmine,  black-eye) 


HT  TRAP  INDEX 


ESTIMATED  FEMALE  POPULATION  (±1  STANDARD  DEVIA' 
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